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iDf 5 C i: fC<t o Tfro C ^*5T' ^ -5, 
[0 0 2 9] fStt^l 6^Z^bTiS^t^,nT^^S^l^D 

*>Ing Alh Gai-g-h N (O^g^U 0<h^ 
1^ 0<g + h^l) x-mm^ti. #{::«^SL<ttH7C 

m^aOAlj Gai-j N (0<j<l) T-ffM^nS, 
(*W^»{3*5VAr. A 1 j G a 1-j N ( 0 < j < 1 ) 

Sfeli!^M©S^T-^t^n5^^bt;¥Jif*:S^t A 1 G 

r 0 0 3 0 ] ^ l(Dpmm{m^^m^tm i o i im 

t^pmX'^^Ztm^LU, ^CAlGaNliiS^i. 

[0 0 3 1 ] ^c;f5, :^mMizis\,^r. mibmmi^ (m 

M^lZMs. Zn, C. Be^ Ca. Ba^0Ti>-b:r 

:^<S'-T$i6tlSStt, 1 X 1 0 1 X 1 0 22/c m3 

^i-'i^AT-feS^^, ^©jaStt. 1 X 1 0 1 X 1 
020/cm3, i|$tlxl0l9~lxlo20/cm3 f 

>^WdCt(Cct?). m-B. MgK-T-pSAlGa 
NO^^T- 1 X 1 0 17^ 1 X 1 0 19/c m3 -J T 

^A^f#e>n5, *feiM®gfbti4^?i(*^ffsic{i, 

mX.{t. Alj Gai-j Nlz4ol>T jo/it A^O. 5W± 
0Mfbt)##f*i&^^$-SS:itlZif}. 

i:*^T-$S, i^gfbtl4^#W±, pS^Sfbtl* 

T-hm^ Y-rr^H^^ nMafbtl4^?^f*®(C-e0«? 

[ 0 0 3 2 ] m 1 o^mit^^mm i o i ayw-^it. m 

1 ©afb!^>3i)^i$f$® 1 0 1 ^^^i- U 7'7!)S h > > ^- L 
fW^lr/i, ^l^^^f*® 1 0 1 li, 0. lAmJ.:AT. 
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$fSb<li0. 0 5/zm (5 0 0^>^-;:^hD>^-) 
T> fi4.iifSL<li0. 0 3/^m (3 0 0;r>^-;:^hD 

S:i'm<mmmm&^it^z.tifix^:s>o *^A 

1 <Dmifi:^^l^A 1 G a Na^ < ffMT-S t U-V'^ 
^t-^1-<tc5o j©fB:6iO. 2JW±®A1,- 

Gai-j N&M^^fc^^. 5 0 0:r>i^;^hD-AtiT 

i®pMbtii^»fljgi 0 i(Dm^<DT?^iz\mizm 

[0 0 3 3]^ 2(Dpmm^bm^^mm i o 2 a. ^ i 
(Dpmmibmmm 1 0 1 ©m> h-^^' 

m 1 cDpmmim^^mm 1 0 1 i t) t>?sttjiA^ f,^ti 
opffiijgfbti^*f^ji 1 0 1 izmvrm^-r?^. ^2© 

P tJ^fbtlii^^ftji 1 0 2 tt, b < I nk G a 
1-k N (Ogk^l) T-B^^ti, J|^tGaN$fe|il 
nGaNT-ff^^^g-rs:li:A^$F^H,^o C:©^2®p{|Jg 
fbtl^«^i^g 102&GaNSfcttInGa NT-ffMI" 

<^rBtt©^VA^2©4^#ft;® 1 0 2Aif#6nS, ^2 
OpfM^^b^iji^ii*:^ 1 0 2 fi 0 . 0 1 //m~ 5 /^m. 
^^f::$fSL<(±0. 0 2Am~l//m©;p^S#t-'s 
c:i:AJ^f$L<. :l®l5H©iP^{;::fel^Ts 
bi^^iJ^ KJliiLTf-^fflUfSo 35;*,% ^2©p{|y^ 

^bti*^t*ji 1 0 2 li, 7'<^4?^^-^Mtis^w-ri. 

[00 34] #{3lnGaNSfel±GaNT'ffJ 

fig^nfes 2©pMgfbt;4^^f*M 1 0 2 1±. j-r^iiB^ 
-t^m3(Dpmmih^^^mm i o 3 i^ges^-a-?,!^© 

^^'^yrmtLXt^mt^^o InGaNSfcliOaN 

i±x AiGaN{cit^r^^*s^e,A»v^, tie^r, 
0 *)^'C> K:?:-^ 'V l ©p(ll!iafbt)^# 

1 0 1 i:, m30pmm<tm^^mitm 1 0 3 i:©p^ 

I- I n G a N S G a N 6 S m 2 © p fflijg-fb 
#1*11 0 2$?^S^-1i-5^i:(cj;t), m3©pi!l0^fb 
^^^i^ll 0 3 (C ^ 7 ^ As^^-r S C i ^ 
n. miljlfj, ^3©p{HijafbtJ*j9f*® 1 0 3sm 
1 ® PfflSfbti4i#{*l 1 0 1 izit^xm < nMt^z 

CO 0 3 5] ^3©p{BiJgfbt)4ieif*® 1 0 3(i. m2 

(Dpmmitmmm 1 0 2©;<> •^yj:.^.;^^ 

<opmmit^wm 1 0 2 j; d i^immiy^'bmhrdir 
f), mi>mt Kim I (zintj:r>izm2<npm 
m{t^^mm§i o 2{zmLxirM$n=t. mscDpm 



Bitm^mm i o 3 a, a i ti^tsmm^mi^rt^ 

t)t>In^ A In Gai-m-n N (O^m^l, 0<n^ 

u o<m+n^i) X'mmt?^ztmMb<. ^iz 

$f * U < tt-7C?I^CDA 1 GaNT-ff^JSg-f?), 
[ 0 0 3 6 ] 30|g 3 0p{fI^gfbt)*^{*M 1 0 3 li. 
^ 2 0pM^{t;t,i{£if 1 0 2 0y^> K^^^i' ^ai^ 

6T-feSo -0S3Opil!lM{bi^ij£^#f^jf 1 0 3tt, 
0. OlAmti±, 2AinJ^T. $ e.f;:Jf^ U< |±0 . 

*^)^ *ifc^sL<ispMT'^i,o 
c 0 0 3 7 ] ^ 3 <Dpmm<t<^^^mm 1 0 3 ±^zBm 

T-ffM^nSo 1^f3, pM=3>^i7hjii 0 3&InG 
aN*fe(±GaN. DfcftMg^ h--^UfepMGa 

NT-fMfsi:, ft^»:^i'U7'^aa0ii^v^pSJiAif#6 

[0 0 3 8] iE«M2 0(i. 

Ni. Pd. Ir. Rh. Pt. Ag. Au^CDjt 

[0 0 3 9] mm.m^l9 1 8 li, |fi^tt$J#, Af S L < 

[0 0 4 0] fifeb*,. :7';^^-•i^A=&^W1-5Mbt; 

7';u^:::.i;A^#Mfbt)*^i*^GaN^SfettA 1 G 

^$<CAlGaNT-ff$fig-r^CtAWT'S5o -fCT 

np Gai-p N (0<p^l) tf^^ti^nm^mmL 

l3O0^^S(cj;t3. nS^:^^i;7'r^i;iito^i4,i^ 
0. lAmU±) ^^.^^ 
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E5±®3 0I4. 10 0;r>i'-;^hD-AJ.;i±, o 5^ 

xi>mm(D^m^mr^o 

[ 0 0 4 1 ] 0 2 li^^Bfl®^ 2 (Dwrn^z X ^mim^ 

^—^^\tn—^^^7fsLX\^hc 02§#Mrsj;^ 
S^Sll±{c(i, ^^77^1 2S:^>LT. nSii>'^ 
^h®13. ^7>^^|»U:ffl3 0. ^3©n{|i;afbt)* 
^f*;i 2 0 3,^2 0niBya{bt)4^?ii*:Ji 2 0 2.^1 
0n{mMfbtl4^^i*ji2Ol, rSttjgis. pM^fc*'^ 
Hji3U P^^i-UT'^l^iiii^ 3 
2^ vm-ny^i7 vm 1 7. 1 BAsjiMM 

P^^^^^^^l iEmffi2 0Assm6<]{Zj^M 

[0 0 4 2] 02^C^1-LD5^yW;;^^3^'v^T, mi(D 

m\mtm^^m 201.^20 ntigf bt)^^s^*Ji 
2 0 2 *5 itjc^ 3(Drtmmm^mm 2 0 3 li, 

^ Sr«fi)c^ 5 g^b^4i#^^:#JfE^^• J: y^^tl 0jp $ 0^ 

mcD^iza^^x. ^n^ns 1 tMUTitts^Lfc^jss-r 
i-m 1 (Dipmmm^mwm 101. m 2 (D^mmim 

1 0 2 Jiyc^ 3 0 pMgfbti^?Sf*:M 1 0 3 

tmm}\zmmx^^. ^ 1 0p#jafbt;*#<*:M 1 0 

1. ^20ptl^<b^^iif*MlO2*JJ:DC^3©pffi!| 

^<bifej^jff*ji 1 0 3 \z^\^xm^m^(Dv^^ b^. 

i?^0$f$b^^t. ^ti^n. Sl©nMSfbt)^# 
f*^ 2 0 1 , B 2 0 nfi^fbtl^^ft® 2 0 2 ^^XJ^^ 
30nil!iafbtl¥2i^^ 2 0 3 tCoi^Tiiffl Uf 5o 
[0 0 4 3] fS^Ci^Dilt-i:. fStt^l6{;igLTff$ 
fi2^tlTl>S^l0n{H!lMb^^^fi^:®2 0 1 li, fSft 
Ml 6 ^©^pjf) ^y)^;VyY^^ 

''j-^^^)^y^~ifi±^\mh^^mtxBm,^t\,x\^ 

So ^tJf^L<f±^l0nffi!|^fbt;i|^^^f*;®2 0 1 

<i._ A 1 ^&#tf^fb^w*T-ffM^n. s t < 

'i-7i:?M^©A 1 GaNT-B^^nSo 

[ 0 0 4 4 ] ^ 1 (Dnmmm^mm 2 0 1 ©ji^ 

fl<]lC(±. ^jS{*^2 0 1I±. 0. 1/zmWT. ^6(cftf 
SL<l±0. 0 5/^m (5 O 0;?t->i'-;^ hD>^-) 
T. g4.§f$L<(i0. 0 3Am (3 0 0:fy^-xVu 
-A) WT0;i^^&;^■rSvIi:^sS^Ll^, ^IfflnffliJ 
fRiJgfbt>-tjgftl2 0 1 fe. 1 QTi-y^-X Y D-AW± 

[ 0 0 4 5 ] ^ 1 OnffliJ^fbtl-f ^ttl 2 0 1 

T, nM^fbt/^i^^f^ (iSttl0)g^^.^tO (iy > K 
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SUmiS^1-5K|±. igrajSg^ft^fCSi. Ge. S 

ns. K:^— ^Mtltt> 1 X 1 0 16~ 1 X 1 

022/cni3 OMjST'K->^-r^zi;AJ$f^LV^o i: 0 
t){ti^';r7>|i, Ixl0l7~lxl 021/cra3 ®ii 
^Asi^fC§?$L<, ixi 0l8~ixlo20/cm3 o 

[0 0 4 6] ^2(Dmmm^m'm2 o 21*, mi 

OnMSfbi^ili^ff*^ 2 0 1 N-> K >;/ 

m 1 © n{i!iafbt)*^f*M 2 0 1 J: D *.rgttMA» 
feiiatzfe?), fi*)a^b<li0 2{::^^t-<tdf;^ |gi 

OnffiiJgfbtl^*^^.2 0 IKrgUTBfigt-So S2CD 
r^mm.\m^mm2-^ 2\i.. $fSL<liInk Ga 
1-k N (O^k^l) T«^n> i|t{^GaNSfe|±I 
nGaNT•iFMt-5:Ii:A^^ifSL^^o W,2(D-a'mmcm 
^«ii*«2 0 2|±0. 0lAm~5/im. ^^tJy^Sb 
<li0. 0 2//m~l/im®^^$#-rs:i^;Asjf^L^ 

^i:LTf-^fflu#s, m2£Dn^lag{btI^ii^*M2 0 2 
% 2(DT>mmm^m.m 1 0 2 a. -g-©±(3jt«^e<]/? 

m 2 ® nffl«afb%iii^i*:il 2 0 2^, ^ 1 ©ntl^fbtl 

■rsAs. w. la^nrnmcm^mim 2 0 1 tt^^^©T^ 

[0 0 4 7] S3(Dn{imt;4^#^*:jl2 0 3*,, ^3 
fflpffl!im^4^W^Jl 1 0 3 i:lRl#. .J ^gfl Uii*!) 

tJ^?if*ii 2 0 2 i > K:^-^ j; t) 

i^4i^f*M 2 0 2 J: D ^wm 1 6 ;{)^ e.giitL^^&S{c^ 
S4>a^b<(±ia2{;^-rj:ef::||2 0n«iM{bt) 

f*^ 2 0 2 (31^ urm ^ti -5 , m 3 (Dnmmim 
^mm 2 0 3 1.. A 1 ^^t^mit'^^mi^r-B^Tz 

- i:A^$f S U < . #lc$f $ U < l±H7C?ifa©A 1 G a N 
TffMt-So -0m3©ntJgfb^4i2ii$:ji2 0 3 
0. 0 1/imi^±, 2/im;:^Tx ^ e.C$f S L < (i 0 . 

*\ m 3(Dnmmit<^^^m{tm 2 0 3 linMr-s 
m 3(Dnmm{tv/}^mim 2031*. ^ l < lins^G 

aNT-/fJeJc^n.SnS:3>^<5. hei 3±(Z, ^^-y^ 
l»±l 3 0 L TffM ^ tl -C U -5 , 

[0 0 4 8] p'M^ii^ vms i^xupm^^uTm 
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E46^) 3 2 0M>K:^i'>y:/cc^;u:^-{i, p^>^;!/ 

[0 0 4 9] ins li. iim(Dmm (pm^j:unm) 

^fi *,$f ^ L J; 5 bt)4^^f* L D T^y K ;^ ^ 
'-^LT^^S, lll3=&#M-rS^. mRl l±f3li. yvy 

ESihMSO. m3ffln{B!|g{bt;^jgi*;M2 0 3, ^2® 
n(ayafbtl4^»#:® 2 0 2. ^ 1 (Dnrnmh^^mW-M 
2 0 1, rgffi^ 1 6 , n 1 0p{l!iafbt;*^ft:/i i o 
Is m2©p{B«^fbi^iji?gf$^i 0 2, maopMSfb 

tl^^fi^^l 0 343cfci;fpS:3>^^ b^l TSr^tf^ 
^1 7±ttt=3>^i. h>J^-;H 8 a^£aS(tfcSM3D^s^ 
s®±{rtt^«^ii 9*iiS(tf)n. «^$i55p;i2 o±{c 

ttIE«M2 0AS|Sfte,nTV^:5o IE«!i2 0(i, 
^ei 8®=i>^^ hJ^-;H 8a^abTpSn>^ 

^ hJii 7i:^bTl^5o 03i3^T7^/w;^§m-r 
S^mii, iai*J<i;y^02CMLTi(isjUfeiit3CD4,© 

[0 0 5 0] 75:4b\ *^B^©^rbi^^m^yW;^Sr^ 

fiKt-i.g{bti*ji#:ji(±. ^i^mmmmk (mov 

PE) {3J:»3JFSL<J5gg^#5^i:Asr-#So L*>U 

Mm (HDVPE) . 5^=mmmm.m (mbe) m 

^^bt!¥#^^:^^5$ iJ- 5 ^^^^ , 

o;^S t J: o T 4) j5ic:S^ -5 c t AJT- # s , 
c 0 0 5 1 ] E 4 tt, 03 c^-r^jg©, #aa?#p 

^3§©rSft® L D v^M^ ^©a^^;U^_M> f.- 
^DMig©LD7^/K;^T'tt. -l'>i'-'i'A^#^fbtJ4i 

^mPf.m ioi^i.um\ o:>Timm.im^mwm 2 0 1 
*^aS{^6tlT^^So ■rj&t)^, ?ma 1 6 u^mm^z 

(is ^©#P^) ©M> ^•:^:-t.^y:/al^;^^_j^|J;^^ 

^ < s $ 4. c:^ 2 © pfflijgfbt;¥«f*® 1 0 2 *j j;i>-m 

2 © p {aijafbtJi|i#f*ji 2 0 2 ©M- > K :ip .V rai^ ;u 

o©m 1 ©Mffcti^iif*/! 10 1. 2 0 1 \mm 1 

6(C^LTl5(-|-e)tlTV>5o Li?^^ Ztl(b2'0(Dmi 

(Dmim^^mim(Dmm^m<m^Lx^:^r:zify^ zn 
e^^f^moi, 2 0 1(1. ^^i)TizMLXJ^^)y 
tLxim-r^ztatcni. m3(D nmmit'^i'^mi-m 
2 0 3 mt^^m2(Dnmmih^^mm 202 (-;-±a$ 
ti.feti^:^rt ')Tt. m3(Dpmmitm^^mim 1 0 3 
mt^ <bm 2 (Dpmmttm^mm 1 0 2 ictSA^tifziF. 
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^J:<W^^U tit (hv) ^^fS, 
[0 0 5 2]^ LXmX^tltz^^ 'j T\ts W. 1 (Dmih 
^^m\m 10 1, 2 0l<DJ\yY^^^^:/ 

-7 D-#r, ^ 1 (Dmm^mwm i o u 2 o i x- 
puh^nsfcto. >; T-AJfgttM 1 6 

[0 0 5 3] i:^5T\ 5tc^B^#^lis :*:^BJ®^7W 
^Sii, ^f4^};J:oT(±. fig:gLfcInGaNji*s. ^ 

(7';u$-e7A^#^{bife,i}£^^l 5, 2 0 1) ± 
n, ^fflff$AS7 03f->;!^^hD-AJ.:iTT-fe5 3i:}6s 

[0 0 5 4] LT. *^B^(i, nmrnit^^^mi^t^ 

^f**^ ^ ^ 2 ® ^ 5 -v H ^ ^fttx h ^tmtT 



i:^^■5i:i, EI 1 ~EI3 {^pjums^ tfe^^w;^tc*j 
jif*15. 2 0 1) H^Sf^^Tiitt 

;i:s<]C7jx-rif®iiiT-^So msx'it. ismt. s®© 

©^^7 KM5 2±{c:l!&^^M^tt^T' 7 0;r>>^:;^ h 
D-AtlT®Jl^Hff$fig$nfc»^#pJl (rS'SM) 5 . 

4i±, mz.\t±m{z\±inGa.i^x]\m^nhi^. m 

<lix l'>S^'^AU->^fi^5 4ah^>s;-e7ArTtI 

^l±;«C§^4S2 0~5 0;r>i5^;^hD-AT-feDff. ^ 
-f > ^7 A II <v ^tS^ 5 4 a i: > A ^T^j^ 5 

4 b t^tnF^m(Dm:^\^nz:lri\.^x^mzlmmwm^zm 

^•M5 6A^i^f^^nTV^-5o 

[0 0 5 5] a^H'v ^sfci±s^4f>;,^;3^ 

?^^fiE1-S#PJi;£;tt-SrSffii(±. HI 1 ~EI3 {3g|L 
Tiiq§ UfcT^/W ;^ K::fe(t SrSfSJi 1 6 .1 1 

[0 0 5 6] :i©cfcd^d:fi?F>V hSfclia^;^^;/^^ 
^&«^i!c-r5#pS$#t-^tgf4Mtr:j3lNT> T^-br^S' 

[0 0 5 7] -r^Cfct.. 1 0®#pS©®rt(c:^5V^T'l' 
>i;'>A©#W^As:f±g-T-$S^i:f±. #-©#p/i 
®®;5-[Rl{C:fel^T^'5> h'^-f «v^®^>&SInGaNtS 

^ ('f'>2^':7A';>v5^^M:fej;y^'r>i^'i7A:r7'^^) 

?^f3#;a-r 5 IE?L h n^^-r S ^ ^; J: h v/ oai^^ 

u /'iiAs^pi®^ >i;.i7A 'J ^^^mm m) izm 

Sfbts Mi£ji^i/h>i&ffML, u— tf®gg(itSi^<£ 
[0 0 5 8] ^©cta^dlftp^lZ. i'';=i>^o K:^- 

&mwtmm'i'^t(Dmiz, ^ec^^t/u^A® 

li> J:Oi3io^|ft!t)U-<;u®i.4--A^— ^f.f4(;-^Tt,, e 
mi^^ ^^)Th IE?L^ ■\' U T i^m^^ L T J: '3 'J^ ^ 

:i^T^A:^-h v^jaai-rso :i©^^:(±, m=¥-^^')T 
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[0 0 5 9] 

[0 0 6 0] ^r. ^<m^Lfz7.\^^)vm&ii (m 
&A 12 04 ) ^mmmpi\z^v V u 

1 0 5 0»C*T-±#^-&, 'J--><>**ff o 

[0 0 6 1] oV^T^ ae§5 1 O'CST'Tifv >J 

(TMG) mRll±iz 
G&NMyyrmi 2 2 0 0;t>y;^ h P-A0iS 

[0 0 6 2] ^^^i^y-rm^M^, TMGm(D?^±lsbX7 

^"^-^^-^^^^i^^A^^s tass 1 0 3 o°c^X'±m 

^■B-fco 1 0 3 0-CTn TMG;tf:^§JgilDU K-7l> 
h**;^ilbTS>7>^;^ (SiH4 ) Sfflv^r^ nM=r 
>^i^hmi StLXS i h--7-nMGaNg^&4//m 

[0 0 6 3] iJ:{^, ^a^$8 0 0•CCT{f^ Jl;is^;!f^i; 
LTTMG. TMI {h ^) ^^Jl^ yi^^A) iiXZJ^T 

y^e-Tmu, ^n^i}:7.tLxi^^>i3x^m^ 

X. SiH-:/lno.i Gao.9 NJ; fj^^se^^ >:;^[» 
Ih^3 0^5 0 0:ty^7.hti~A(Dm^{Zs^m^-^ 

[0 0 6 4] ov^T\ 1 0 3 o°cf;±(j', mu^ 

^tLXhO;i^J],Tjl^-^Z:, (TMA) . TMG*5 

l\ S i K-rnMAlo.2 Gao.8 Nj:»3/d:5^3® 
nS^fbt;¥*if*;i 2 O 3 & O . 5 jum(Dm^\ZjiS.m^ 

[0 0 6 5] ;ag:&8 0 O'CCW, TMA^O 

^±i!)Tx S i K-7'nMGaN.t !3!fe^B2®nS^^ 

ig^^ 1 0 5 0-C(Z±ff. i^M7!/;^(;TMA. 
TMG^^ct^>-7>^-7^ff]l^. K-7^> hi:LT->v 
>«:^gt,^T^ S i K-T-nS^Alo.i Gao gNJlO^^e 
1 0nSJ^fb^ijii^f^/@ 2 0 1 ^ 3 0 oV> h 
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^-A(Dm^izm&^i±fzo 

y^'^-ym^^xmimi 6t:i:kT(Dmi)izmM^^ 

fco ST, iae^S 0 0°C(3^|^LT, >>K-:/in 
0.2Gao.8 NJ:i3>5:S#p^^2 5 3r>i^-;^ hD-A 

|B]-?a^T\ -^>H-rino.oiGao.99NJ;D:fe 
51^^^ 5 0:tyVX h D-A®SMJST-J5gS$i±So 

[0 0 6 7] taes 1 o5o°cfc±{j', tmg. 

A (Cp2 Mg) &fflv\ M&K-:/p^Alo 1 Ga 
0.9NJ:^)^cS^lOpMa^btl^^^*:;il 0 r^3 0 

[0 0 6 8]|^V^T^ 1 0 5 0'CT\ TMG. 7>^- 
*5j;UtCp2 Mg^muX. MgK-rpMGaN 

^^ti:^m2(Dpmm<bm^mt^mio2^o. 2 Am 
(^m^iz^^i^^tzc 

[0 0 6 9]oV\Tn 1 0 5 0°CT\ TMG. TMA. 
Ty^—T^ 5^^D-^>^i?3i-;i/-v'y^i/i^A (Cp 
2 Mg) ^ffiv\ . MgK-:^pMAlo.2 Gao 8 N 

^^tahmscDpmm^bm^^mmios^o. sum 

[0 0 7 0] 1 0 5 0°CT-MgF-^pMGa 

Net ?)^cSp^:3>^^ hgl 7,^0. 5/im®]S${;: 

'i7:c-yN;^^fg;§^;jp^|Xf3[iJL^^ 7 o 0°CT'e/a:-yN 
dliZs fi±^OpM=i>^^7 h®i 7A»6nS:3><5'^ 

^tfe. 3iy5^>>y^^ pM=I>^i' h^l 7®^®{r 
-^■fbS^ 'J n > J; 1} 35: SSs^^S 1 8 b. dtl 

1 3 > ^ ^ h «»fiJK^Jl 3 0 

bT. pS=J>^^hill 7i:^t-SJ;df3Nii:Au 
J: ?) SIESH 2 0 h 7 -f T-^^lcffM bfco -;5-T 
iilAl ctb-feSAWll h^-r^^^tffjfiicb 

[0 0 7 1]^}:^;, h^-f^^^itoft^lts 
il'5e;;^[fiiT-y?-^^{z®ifb. WBfffl;&iJf® bT¥ffl^& 
f-^filtbfc'^, ¥fTl^CSi02 i;Ti02 h^^StzS 
® bfc^l:ft^JiJ3MSffJj5£ bfeo g^tSMlc^ff 
fR]T\ ^^•-&WbT;^^7'r7•t^^'X4/^rax600 

aSttb. miST-u— tf^}g$|jt^fe^:C5. 

T (^^;i.>^*il Ov-r^D^J.', 5=a-^^tfcl0%) 

X. ?m<:^mAoonm(D\^-vmmmKi$n. mm 
^^;^y^^a!}ftm^£=2kA/cIn2 , tq = 

2 0 OKT-Sofeo 

[0 0 7 2] linz. ^^W;<®Paffi-l;»jg®iMi'<i^ 
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exp (T/To ) 

mu T risftiae (k) . tq r^mias (k) ) 

^itm-t?>o ttjiiD-b. To AS;^t^^(^i:LD7^yH;^ 

[0 0 7 3] mmmi(D7'^uxizi5iyx. mi(Dm<t 
^^mm 10 1, 2 0 1 ^^^-rtiMMLtjii^-Dtzm 

r. m 1 (Dm^b!^^^m^s i o i , 201 (D\.^rtii?~ 

tt. Jth=3kA/cm2, To ttl 0 OKT-^^fcc 

mmm i<DLDy^Jux\t. mi om-fm^^^t^m 1 0 

U 2 0 13tZ;5®Alj Gai-j NOjmifiO. KDM 
^ (m&mi) , WilZj^^tzXdiZ, Jth=2kA/c 
m2 , To =2 0 0KT-fe^f-is, jfttiSQ. 2iD:^^ 
Jth=l. 5kA/cm2, To =3 0 OK, jffl 
ifiO, 30^^fiJth=l. 4kA/cm2, To=4 
0 0 KT*S f), :^^BM(DLL^JU ^.cD^^^mn 

[0 0 7 4] |l5!Eeaj2 

^ 1 (Dnmm^t^^imm 2 0 1 ^mM^^tj^iy^-Dt^nL 

Wis ^fi^Jli;(Bl«f;bT*^0JtDLD7=/t>f;:^&f§ 
*bT:fe?), KlOnS^i^ijT'fflciito^ (>fc^l>ji 

1 4 m3(D nmmb'^^mi^m 2 0 3 tc^aa 

2 0 2C*gS-r54,CDT-afe5, :i©LD5=^W;^(iJth 
= 3 k A/ c m2 T-^tg^glcS 4 0 0 nmO U-V^Mifi 
mm,^iX. To =1 0 OKT-^-=.fc. 

[0 0 7 5] mmm3 

% Kovmmm^^vm i o i ■^WL^^^tfi.i^-^fz\:x 

^itts 1 i: IHl^lc L-C:*:%B^® L D T^y W ^ Sf# 

fc, ^©LDIi02(3^1-LD7^/WXi:|sl-®^ii§ 

toil) 3 2 AS, ^3©p(i^fbt>*?i|*S 1 0 3 (Zffi^ 

SS«^y2®LDi:^l;<, Jth=3kA/cm2 -e^S-gf 
:S4 0 0 nm® U— tf^tSASjft|?,^ti, Tq = 1 0 0 K 

[0 0 7 6] Ili£fi?!|4 

Sftlies, 5o^>i'->^hD-A0iiiji[®y>K- 

7"Ino.2 Gao.8 NO#p® J; 0 
iiilL, ^lCDpSlgftt;-^#f*;il 0 ISAlo 3 G 
ao.7 NT-ffJfiKLfeti^'MS, IIM(?iJ 2 iiPtJlz LT^fg 
H^©LD^MV;^$f#fc. C©LD*;Jth=5kA/c 
m2 T-^M-:^:R4 1 0 nm®U—tf^j;S7!)S5t|g$n, T 
0 = 5 OKT-^ofeo 
[0 0 7 7] I^JEf^iJ 5 



(12) 

m 2 © nSMfbt)^^{*ji 2 0 2 =& S i K-^nS I n 
O.OlGao.ggNT-flJ^t, ^2®pMMbtl4iaSf* l o 
2&Mff H-^pSIno.oiGao.ggNT-BfigUtUi'l. 

©LD-T^M^-xfi, ^^!)1©LD7=/W^i:±<[5]- 

[0 0 7 8] HJSe?!! 6 

mtLXi^Vziy^lx 1 0lVcm3 ©mSr- K-:/ 
tfetlWJ, ^^Jli:[Si#{c:bT*^B5©LD7=yW 

^^imbtzo Z.(DLDy^JU:^\t. IISS0!I1©LD5= 

/H^ttfc-^T, ^fa«§^*s43J:-&5%fgTU To l± 

:fe=fc^l 0%[6j±Ufco 
[0 0 7 9] IIJSM7 

-^Mi^i;Lrv^4^S/^A;&lxiol8/cm3 ©ii 

LDv-ji^ 7.t:imLtzo zcDLB^^u xtt. mmm 
[0 0 8 0] mmms 

<^tLXtyi)zi>:^lxl 0l9/cm3 ©^g;KT-*5J:yc 

:p^-br^'-^Mt;i:LTViy^i/H7AS: i x i ol8/ 
cm3 om.^ H-rufctl^Mi, 1 i:[5l«t t 

T^^^0^©LD7^A^';^?&f^i}U&o ^OLDt^^W;^ 
<is ^fi»J6©LD7^yH:^i;(5iSlp]^©!^'|4&^L 

[0 0 8 1] mmm9 

&^>K-^Ino.2 Gao.8 N (^ig^jsg) 
fiS^s 5#F^^©SS«i^L-CA-e.^l^M^^&B^bfc 
W^M±, 1 [pj^tz LT L D 5^M-r £f^^ |^ 

fto ^©LD7^/W;^^C^5V^T, ffpMtt, ^-^S^^A 

U f >i--'^;A^TM«|«ljgeAsa{£ I no"o2G 
ao.98Nf::^ia-rs*)©T-$)ofco Sfc, #pS©®r® 

TEM^K{3j:b, ^n^n¥isr-3 0 2i->i7-;;^ ^D- 
A©:*:§^©Y >i^>i7A f; 'v^MJ^ii-r >i;e'Ar7't^ 
ii.iiifim:^mizm^z^mzmwm izm/^x i ^ s c t 

^tt^ 1 © L Dt^mV ^ (3^ LTEBfitSMS&jglc 

iil-^T^oct^S 0%fgTL, To (3;fel^T2 0%[$]±L 

[0 0 8 2] mmm i o 

^^pi (c 'J 3 > s K - 7= L tzi^i^uimmm 9 ^ is] f$ 

45^:^4 0%fgTL, To 3 0%f^jI±LTl^ 
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[0 0 8 3] i:x±mMLtzmmmx'it. Sim^Lum 
^tm^^mmt. m 3 0mit<^^!^mitM t i^m bxmm 

T- J: < . mi (Dmim^mmtm 2 omitm^mm 

CO 0 8 4] 

> -^7 A &#tf Mfbtlil^af ^ W -r 5 

[Ell] *^Ba®^l®Sg^t^SLD7=^W;^&«lB& 

[03] ^l^^0^®^3©^^Ci^2,LDv=yH;^?£eiBS 
[04] 0 3kr^t-7^yw;^aj^{r^j£;-^5a:^;i,:^_ 



[01] 




[EI 5] :^mmm4(Dmmizm^LD^Ju y^^m.«§ 
[06] mko^LD^'Ju y^(Dmm'^^zm^i-h^^)u 

[??#0ii0j] 
1 i-Sis 

1 S-nMn^^J?^' 

1 4-Tim^-^')Tm\:.]km 

1 5-n^:y6;;tf^ 
16, 5 4-fg{4Ji 
1 7-pSn>^^ 

1 9-fl«S| 

2 0-IE«fii 

3 0-i^7-y^E$ih^ 

5 2-^l©-^^,y fr^ 

5 4 a->r >iyt!h^) y^mW, 

5 6-^2®^^>y YM 

1 0 1 1 (Dpmmit<^^m{^m 

1 0 2-m2©p{||^fbife^*{*:g 

10 3-^3® pmmih'^^m^m 

2 0 1 -m 1 On«iJM{bi^i|i^^|:S 

2 0 2-m2(Dnmm<t^^m^m 
2 0 3-m3(Dnmm<m^i-mi^mo 



[02] 




